BACKGROUND

R
Microbes collected from robotic spacecraft and cleanroom assembly areas are archived in JPL's microbial ® |dentifying our isolates with the commercial database was because the i ignifi different from MSPs RTC Match MALDI-TOF Phoenix MSL Viking Mixed
culture collection. The microbial isolates that have been identified by 16S rRNA gene sequence (2318) most the clinically-oriented database useful for diagnostic purposes. Success Metrics Spacecraft Spacecraft Spacecraft g;;‘;{w”g
frequently belong to the following major genera: Bacillus (64%), Staphylococcus (18%) and Paenibacillus (3%) ’ - N N ‘Commercial / 910
with other genera composing the remaining 15%. As an alternate, rapid and more sensitive approach, a O ERGITE CHEREED CnlEls SR mEmenelsm il Instrument Isolates tested 44 177 48
subgroup of these isolates were identified by Matrix-Assisted Laser Desorption/ionization Time-of-Fight Mass ® Only 6.87% of our isolates were identified in the Bruker database (Phoenix and MSL trial sets.) Combined VSPS created " w8 01
Spectrometry (MALDI-TOF) and compared to their 16S rRNA gene sequence identifications. An in-house ®The low rate of identification establishes the need for an in-house database. (IPL + Commercial) Grouped into OTUS. 53 14 68 348
database was created using bacterial isolates with known 16S rRNA dentifications collected from Phoenix
Mars lander hardware and was used to validate the correlation between 16S rRNA-based identifications and Definitions
MALDI-TOF identifications. Similar gene sequences at the 99% homology level were grouped into operational MALDI-TOF = Matrix Assisted Laser Desorption lonization — Time of Flight Mass Spectrometry Incorrectly Identified 35% 159 % 198% 3%
taxonomic units (OTUs), and MALDI-TOF spectral profiles (MSP) were created for one representative isolate RTC = Real Time Classification, a MALDI-TOF approach No Identification with database. 2% 2045 % 18.62 % n
from each OTU and added to the in-house database. Fifty-three unique OTUs were produced from 147 MSP = Main Spectrum, an averaged consensus spectrum members
Phoenix isolates based on 16S rRNA gene sequencing. Using MALDI-TOF based real time classification OTU = Operational Taxonomy Unit Poor spectra (flat line) 9.7% 23% S >
(RTC), 74% of Phoenix isolates matched their 165 rRNA gene identifications. RTC analysis was able to detect .

sub-species variations that were not possible by 16S rRNA sequencing. Creation of a more comprehensive Spacecraft Bioassay Completed.
database is required in order to correctly identify the cleanroom microbial isolates. Plates with microbial colonies
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THE COLLECTION OF SPACECRAFT ISOLATES
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These microorganisms were assembled as a reference collection of viable organisms that were present in, on Update SampleWare
and surrounding spacecraft hardware, that were bound for planetary targets of concern, such as Mars. Database o w0 w0 w0 om0 00 120 1400 1600
- To further understand how to avoid contamination of spacecraft hardware. for location and - Number of Sequences
- To understand what organisms may be refractory to decontamination procedures such as, routine cleaning, metadata r
heat microbial reduction (dry, ambient or partial humidity) or vapor phase hydrogen peroxide. STaKfon ‘Streak for - = = = =
- To aid in understanding vfm:zh assembly messes posti) riskvsa?or c%mamin);ldif:g per This graph is an estimate the collection diversity. Since the line has
- To establish a reference collection of microorganisms that could be used for the evaluation of future life 4 g not reached a plateau, more gene sequences will be needed. If the
detection instruments and experiments. s curve continues to follow the fitted line, another 400 sequences will
-To provide an important resource to the international community. ’ i — be required to capture “full diversity.
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above. Asingle MSP was created and 19 Bacillus subtilis
isolates (ID by gene sequence) were tested by RTC. 13 isolates
matched (green) and 3 had lower scores. MALDI-TOF detects
major cell proteins, which is a larger group than just the 16S
Create MALDI-TOF MSP after 16SrRNA ", The points are based on 16S sequences. Perhaps an equal number portion of the ribosome.

I An illustration of sub-species variation is depicted in the table

Most Frequent Genera Identified

< ~ of MSP's will be required for MALDI-TOF identification.
Most Isolates are spore- The overall approach for the i ial archive. The i ification by MALDI-TOF is illustrated in the T S - P
formers 16SrRNA Gene  mescilus 1675 = orange and yellow pathways. This is the processing flow for new individual isolates added to the collection. . .
2378 Isolates 2378 Isolates - Discussion
u Spore
Formers = Geabacilus (30) . _
(1746) Achetobacter 21) T ®0nly 7% of spacecraft & cleanroom isolates match the commercial database.
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= Sporosarcina (8]

= Terrbacilus (7)

= Streptococcus (7).
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= Non-Spore-
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©97% self-matched to newly created MSP profiles

- . : 1 ® MALDI-TOF Spectrometry can provide similar microbial ID matches to conventional sequencing, if the
ol y 5" % organism is already in a database.
This diagram depicts the abundance of the most
prominent genera as identified by 16S rRNA
e sequencing. Da'ale;m“]rf‘e"’e’ﬁ' sub- . N Bacterial colonies are
collections were compiled. The collection is o E . a . "
dominated by the genus Bacillus and other A MALDI-TOF Mass Spectrometer is used as a rapid directly applied to a
the Viking colection. Half of the Viking samples spore-forming genera. Most genera are known to identification system for microbial isolate. target plate and L o . . L
were not heat shocked prior to bicassays, g have member species that are desiccation s - XTE e~ overlaid with a matrix ® Distinguishing sub-species currently under investigation.
perm'l_n‘ng the recovery of less heat tolerant _ tolerance or form spores. - - compound.
organisms. %

® MALDI-TOF analysis of new isolates using an in-house user database, can quickly flag similar strains
previously analyzed.
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